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and 


' •■ ahd ultrastrStural-^h^#l:Ws^ucosal1 

4 ^fl^ ubuI< ^^- L y eolar mixed glands. ':. The acini consisted of either 
yj;y : serou ^ff r . a11 mucous cells, or of a mixture of both cell types'.'l!l$$i 
' l^kf er ? us -^ r Ot^ned_^y toluidine^blue^; or: By hematoxylin 1 ^ 
..^^eosin^^v^^howe^^ittle jDr jio reactibnJwith the PAS-reagent 

■ \. T ^~'- i?- -’ ;1r?f ' ■ * '.' ■ 'y v ■r ; '7v‘y'' !•* 7?'£ .-&>■.;■ r'J j§ 

4 i f A lcian_blue ^iMucous granuleswere pale in’ tbluidine blue or 

;, : . r I^u^; 

eparaJiQns.,.'and_cqnsisted primarily of acid - mucosubstance 

by r th elr s t a in ing r e ac t i on,w i th .JP^S_,'and ^ Ale ian^ b 1 uS 1 ^^ 

C <.^. ^ ; it j*~ Cr ° SC °^ e ^ eve ^-• the serous granules were 

homogeneous lv dpnsp. n-r cVu-it.ro/? = »«wXuU, "Silt !i 

. - P~ [■ V» 

-MmSmmL 

fTypical mucous. 

.^^/. dl:o .?^ ebs 4 , c . ons 1 ? ^ed a fibillar network dispersed in a translucent* 

^^l^ 0 '' s bri^D: r ij 5 ^oovmdvS-^>j'^ori.;;pnx(^tb^rN .^: : ^'-<$§$$>**$* 
: ~$??..v- matr ix. . A second secretory product was present in the mucous cells 

, >' W: •' 4 ;: • ■ - : ^ i-• • ^ ■..-avtu.ii Yici.i.o:BM ,;v ; .,'-, ,.■ 

,^#r‘ ln . ? th e f orm elongated, membrane-bounded structures containing :, ^ 

. : . numerous, parallel filaments, which measured about 55 A in diameter. O 


Y The mucous droplets and the filamentous bodies appear to arise from C/T^h 
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the opposite faces of the Golgi complex in the mucous cells. The 

•'. ■ ■ ,. N • - --,: . , . • 

filamentous bodies showed a pronounced tendency to fuse with the v- - 

• :; - -■ '■■'■=■ - ip , . ■■ v . i so '■-;.■■■>€rhr-" 1 * 

mucous droplets . " All acini were surrounded by k^ well-defined i^o^'‘3.^^S 

. . • . - -- . ■ 







materials and methods 


v ?“■,^® re obtained by surgery from five adult 

v ^ - a - - —«?i s ^ 0 , £ .^ Colum ^iGenera 1 ^Hospi tal^under th«T ' ^QpiJ 

J ?£ e -DepartmentofTotolaryngology.**. The ' ablation'df 

.?£«». the maxi llary .sinus,' was undertaken'in tach ‘ 










_ v . ^ _ __ 

^' " specimen was fixed in formalin""embedded 'in 'paraffin ' and sectioned 




.jtifv at'5 my.^These sections were stained with hematoxylin and eosin, 
; periodic acid-Schiff and hematoxylin,'"or Alcian blue and nuclear 
fast red, and studied with a Leitz microscope. 
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- OBSERVATIONS . * 

Light microscopy . The submucosa of the human maxillary sinus con 
: tained dispersed exocrine glands of the tubuloalveolar type (figs. 

- : a f ■: .*- , frn '+ V V;». f ~ *■ * * —i* » - - * * 't .** /tU 7'--" ' f ' \ 

1, 2). Both serous and mucous cells were present m the glandular 


acini. In some acini, these cell types were intermingled, so that 


* "V'\ •** ’ " . t . ;• 


. . .. . ' 







0 






• : - - .both serous and raucous cells bordered on the same lumen. Other 


acini consisted entirely of either mucous Or serous cells. 

acini were sometimes capped by a serous demilune. Flattened ‘ myb-^jli^ 

. ;Q' : /.'v r : xA.Gpithelial cells were distinguishable at the acinar perimeter. 

;-':i '-T • , Ysf.• J y •••.-..»: \- 7 :'&$*••*; -' 

;/t.-;;j; : :v;'c : ';^n i ;^^:Mucous cells were characterized by a pale cytoplasm and a 

•'V=v vi h 

. .jt. •• y^-\) 'flattened, basally located nucleus. 'These cells contained 

abundant mucosubstances (pH range from 0.5-4 .5) , as demonstrated t>y m§| 

. vtheir strong staining by* the periodic acid-Schiff and Alcian blue'*I^^P !! ' 

• .'^procedures. The serous cells had a rather basophilic cytoplasm and 

T , a round nucleus usually situated in the basal third of the cell. 

vi'-^I^These cells were only weakly PAS-positive, and showed no reactivity 

. * ■■'. \»i.'. **•. " V? 4— /-vt.t **a v* r» A 1 ^ i v\ V\ 1 * -» O /-\ v>r\nr« « ty> 4 T <tw ^*v « 1 1 n «.YA •>«• o £ *1 X. i. a 4.V. m ’ X.U » 4 ** 


/- towards Alcian blue. : Serous demilune cells were flatter than their ,*|||ji 


v: ;)•; acinar counterpart, but showed the same staining properties 

— >vf'iElectron microscopy. In serous acini or in mucous acini lacking' Jlilife 
o ->/; serous demilunes, the secretory cells had the same general shape-- 
1 ^..: '••••^they were columnar to cuboidal and somewhat narrower at their apex ^f fc 

• -VV -VvVM ■' '• •* ••■• ■■• •• • -•«-■• ■■> • 

••^^■‘Ac' : V>.than at their base, "fBoth serous and mucous cells bore microvilli 
*i>r ^^on’their apical surface, with those on the serous cells showing an' 

> V .obvious filamentous core. The acinar lumina ran an irregular 

course, so that the same lumen often was intersected several times H |f^^S 
in the plane of a single section. Adjacent cells demonstrated a v%|p4||if 


^considerable degree of lateral interdigitation. Basal folds were 

often present on the basal surface of the secretory cells, and 

. •. • • . - ■ • • ■ • . - •• , - * 


these cells frequently rested on a myoepithelial cell or on several 
myoepithelial processes. Serous demilune cells had the same mor- 

’ . , ■* - r’■. :" .** * ' * j»-j* -r^» Jr *Jy4*t 

phological features as the serous acinar cells, but were consider- 
ably flatter. i '*••*• " 10035458€^S 

•■■■■ • • • • • ..* - - • ■. * - • ., V :• ■■> - .^vv;;:w;i-'vr --- 


•: * The serous cells possessed 


ssed all of the morphological hallmarks 

•• *■• >• • :.:■■■■*■ ■ • - A-.'** , ;*v:v-vX .-•••4;i-*> 


♦s-x. ; ‘.'-.Source: bttps://www.i 







A'*-.'••-m •>; -i ’ :v* •' v ^>. t .• • -V v, a.. .v * • ^v'-' v:?. *•; v; ?*%}$*£•:■■' ‘-Vj; 

■■ :V<Vs : - ' '-'V- : ' . "■■ ■ ' ' " /:'. '■■''■■ - 

.■v.K'- .-i; v-y. v; ►.'.V < -: •■'•■:••-.' *f> SvV \ - ! . ■:■?' ' ^ •*• ... ' ! /.‘*~*^r ■. : "■.;*■ 

Ved’O »n smr’irf"' wf;h T ‘ o rfV ’no bhrsMdci'hi / r»r:' afjr'obSo«i 6 ni 3 ^'Mub'fiQs^^ * 

usually associated with serous-type cells, viz., an extensi 

'■', 'Wfri'i 70 ^ *? 5 - v ^o 1 'f rrs ' h^s-iarioa^..^^ 

granular^endoplasmic reticulum, prominent Golgi complexes, abun< 

vtrtot eft'■' h-i'ct 


m 


abundant 


*: mitochondria, and numerous membrane-bounded secretory granules. 

’ll§||il*vf -• ':■ at fir? 1 

* ■'% - Tno Cayr\nc rtrannl no i n ‘4-V\/-* ^ 1 1 1 « ____3 JTlL 


The serous granules in ‘the submucosal gland cells ' assumed ' a lyarietytM 

S* :rV.V’ . /-i P -> •*-» -» ~ U<\n/\ J ~ M J-U ~ J • j * j • _ . • i . • _ r- . i_ •” ■ 


dd ten c <i ■ v*Cji6xxecr : ‘hu ciriDi? n o 

'the same arrangement of. light and dark zones, but the difference in ' Js f' 

r+on^T ^fr^'feovrons 5 rrfi’ '^I^sow-nvf'rta-' 'Q^tsw^I £00 

■^^r 5 vd ens ity between the two components was less pronounced. Further-..-■^MSSlffifi 



each other. . ;iln still other cells, the light and dark areas of the^^S^I 

i^^Piy *: • v an?m'~tr.e- ; . -a 1 ^'w‘VtTO^oT^jfn- ” 

Granule matrix were reversed so that the center of the err arm les^wes ^ 





The most outstanding feature of the mucous cells was the abun- ^ 

- :-t- • ; *V>/ .-•. . t.^^:-. )V y,v:'- v. • : . .• >. • ... .'■•.■ , :■■ ■: -■-- >x.- . -«. . 

^ : lv :• dance of mucous droplets that almost completely filled the supra- 

j'..':' -. ■•■• f? ir»*.'^hr6A vncii'Se^- or-rift'i&• '••Br--‘-%o“on/: 1 - t ■ o'rufviii : -''' : ^'vVV'-V->M 

■ ;J ,'.. ... nuclear cytoplasm. Only a few scattered organelles were evident in ' 

■••/*• :; r :- ■ 'h'-v'nr f c>-v>.t<- * ' ■ ’ o b &r <.uqo '" ' 

.;>■■■■.•■• the interstices between the closely-packed droplets. Typical 

• •' . ;, . , P f ^ •'>". "; "■; ->;'•* ■ ;v ^ - - f f :-- f t ». ;“«*' ,*» f ^ '*► rr rVp ~*r‘ m 

mucous droplets were large (about 2 my in diameter} , membran,e- 

'"■' X/iT^Vh r< " "*c -f .f';.^ ’ j"' ; ; • ' p r- *- •,»/• ■ - •* * ;. '*" t. ~ f *■ - r- od t 

bounded, and showed a marked propensity for lateral fusion with 

. rr*T"T '•'• ■ . ,r '- > <i f r«" : : ' •'■’ »•'■'. ' •• ■ (f-'- r F.nViifigsovm •' ' 

neighboring droplets. They consisted of finely fibrillar material 

- -- :-,riao *>tow- .led ^ f * *>•' y r;t rnr; .•>.••'-» -*fi ?>.DTf: ‘Ir r< /ir'oT.r>t{^' - 

. . disposed in an irregularly reticulate pattern within a low-density 

• ■ . * . ••'?:'•• •' *' ri ■' v.fcfs..... - •:• 

matrix. The packing of the fibrillar meshwork appeared to be 
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• .ry 


• * 'jf: 


- ' X * ox • > io -•*.* i-offt ad ‘ 36 X.(- : [Too au'jrt-'S! briT 

«■ . * . /> , < « • « • _ i 


related 


-V 4 


3 to the degree of maturity of the droplets, bei^g looser in 

'V *. .. •'■ ' * ‘ *V .-..-j - ' -.j V : -'h^.Xv> y-A, • r ' : . 





_ r the less mature droplets. -"In some mucous cells, the droplets con- 

■* yV ? -^k-,, 7 . . '. • - • • • 

^ Attained a fairly dense spherule, which often was eccentrically 

3^;-.'V;\. ; • = . f •.■ . ........ ... . v 

&T-V- 5 Placed (figs, <9, 10, 11) ‘ lo • cbrij5.Cn orf£r So ;lrrcoi5 

- •• ; 

second'type of secretory granule, which tended to be i«c 
:':;r '• ; v •' •••-,..•• .... _ 

elongated in“shape rather than rotind, was present within virtually 

, , •all mucous cells. These membrane-delimited bodies consisted of 

-V' "*r : • ' ; r ’ •:• i: -VV--’--*;v- : v • •'•• 

numerous parallel filaments 1 (fig. 12),’each measuring approximately 

. :'vV %-^tv -'A c *> v : -p*- ; v. : ,.•,■■■• • ., • . y*. . .. c 

' • ■- ' - -v- * -.v* .. . v - . . 


.:\f%'55A- in diameter,'suspended in'a low-density matrix. ' Viewed in* ;> 

'v.''y;‘"transverse-section, ‘ the filaments ^appeared as dots (fig. 13 ).''.Small 

^-r-a^i>-.<■-^«:• ..,r ••...• •- 

, ^"dense structures resembling lipid droplets’were frequently • oqqe 
,:.K;' . 4 --; v 7 v,, / , - . . \ 

^scattered among the fibrils.?-Occasionally, r these structures hn 

■ ••'-v- .*’• v V* '■ ->;V . ■.. /.. ;:c*'}.• -r .. : ' *•’■■■ -- . - . 

v. ^^attained substantial size, Cand their resemblance to lipid was 

correspondingly enhanced (fig.~ ' 14) . >nThe filamentous bodies also 
demons tra ted a * proc 1 ivi ty for f us ion : wi th * muco us-dr op 1 e ts _{ fig t * 15) ? 
•^;: r .^fe^^ous^^fusion figures' were often observed. •., 

; .^^^^Both’ the” mucous"'droplets and the filamentous bodies appeared 
to arise ih association with the self same Golgi complex", i On one *' 
':jM#£ffiace 'of' this organelle 1 , that" associated with mucous droplets, ’the 


<p:r\-~- ■ • ; 

outermost cisternae 'appeared to"be "dilated, and contained finely 

-&*:* - ••• 'K’ytfi .--^vV 

■ ;f i 1 amen to u s" "mate rial matching that in the droplets ."' i On the opposite 

.:^y^ ..r:v”" : ' 

face "of the Golgi complex,'that facing the filamentous bodies, the 
cisternae’" "contained fibrillar material resembling that in the 
^bodies (fig. '16) Al\:\w y eottn TtOrfrtJt ■ &I&q 0 n ^rrij&n^dn^irs 

Nerve terminals (fig. 17) were often observed in an inter- 

* •- %; ' ■■ '•fy ’ ' ‘ ■ - •■'. ■ - • • ♦ ' 

’^cellular position. These frequently contained mixed populations 
>rrc of vesicles—large dense-cored vesicles and small apparently empty 
vesicles. Myoepithelial cells were typical in appearance, contain¬ 
ing numerous myofilaments (fig. 18) and showing many pinocytotic 
vesicles at their surfaces. 
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the acini of the submucosal glands of the human maxillary sinuses 

,, O Y . t '• - . r ® *'V' ‘ ■ v Y - . , ; ■■•'•■-•. >-*L.yV-./"v •: • . "• -,?••• •?■,;*• ' . *• X® ~ ' '' 

Y Y”' are seen to consist of either serous or mucous cells. These cells tM V !l 

•V Of. 







xRather than being homogeneous structures, the serous secretory . • . K 
®''granules in the submucosal glands display a striking variability in \yy 
yXjJnjfitheir internal organization.YWhile this variability in granule; 

. appearance within individual cells may be due in part to a matu- 
;\Y-;Y rational sequence, -clear differences in granules are apparent'in 
.■,%£■ neighboring cells.'uThus, in one cell the granules may . have.,a jjense 
.'s •. rim with a light central zone, : while- in an adjacent cell the, '-Tn®', 

:^ iaigranules may have 'arlight rim.with a-.dense central, zone,-not..tPLr ) 

mention several, other possible configurations^These differences ' liift 

“li'CfziH 7;-®'^^ 4 f /' yl *. ; ».'•.••••. V : V--.: h,. 'V r?~' 

annparannp snaapst that even contianous serous cells in 




:*.0products. -A. similar situation occurs in the serous cells of the 
f: human submaxi ilary gland (Tandler and Erlandson, _J 72) . ,In the 0 ■■■' 

oJla hamster submandibular gland, the appearance of the seromucous cells V 

. sn seems to be sex-linked (Dorey and Bhoola, '12). ; In the female_ q 

" ’ O 

hamster, these granules show a moderately-dense cortical region £3 

' . C /1 

surrounding a pale inner area, while in the male the situation is £* 




reversed, ux :;ov:; o c y.{'» X . pi.2*/ sv>e;i 

. • 

• a;:'.:. It has become apparent in the last few years that secretory 

v_r granules with obvious substructure occur with far greater frequency 

-nr. than do granules with a uniform matrix; some of the manifoldly. 

p r ■; pn rv.-orfa hnn" {€,£ :-pH j rni - ' ”' 

- - J .m«ntc , .ecf-oHi ' 
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patterns assumed by secretory granules have been catalogued by 

.^ij^Tandler and MacCallum ('72). r The significance of matrix donation 

• - 1 --'•■■?'.•>• • ; '•' ■ v' '7‘V,.$V' ;■ '..^Vy-v •<•’■' /;■■■,■> •/ . f- Yy^-; ' .. ■ .;'; ;.•:••• 
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• ^Vin serous-type granules is not clearly understood. Digestion of 
v'^l^sthin sections with prohase has demonstrated that the complex >v ‘: ' '' 

:|V/. organization of granules in lingual granules of the salamander is r f:’:^ 
V <3ue to ordered disposition of the protein and mucosubstance compo- VVy'* 
^nents of the granule matrix (Zylberberg, '73) . • Similarly, histo- y7 V 
rf . chemical tests carried out on thin sections have shown that acid 

' ; . 4 '.: y.l'r ■#,.%-■. *' 'y' \..j*'vV • ' 'y. V' - .. .;•* . . / _ . x -._ ■,. ■'• '••• ' v . • : v •' ’. .• • - - • .. ;. • •- ' ] y r -:.-*l 

mucosubstances are restricted to the electron-lucent rim of serous : • 

• h., granules in the parotid-and sublingual glands of the Mongolian : 

geirbil (Ichikawa and Ichikawa, * 74) . The question has been posed 
' 7 whether or not this sequestration of stainable components in 7 .. ; V-., 

secretory granules is a reflection of the presence of discrete \" :> ; 

m ; aggregates of different enzymes within individual granules (Tandler 

and Erlandson, : *72) . This question can be answered only after ' . -o "' # 
y^/ y ygranules with a well-defined substructure are successfully isolated 
• : S^>and analyzed. 

• -si.y- iphe finely-fibriilar reticulate appearance of the content of 7|li^ 

• - raucous ’ droplets, in the maxillary sinus submucosal glands, is similar ' 
to that of droplets in mucous and seromucous cells in different 
types of salivary glands; the stained material in the secretion of ^ ; • .-i 
the latter organs has been suggested to be glycoproteins (Gallagher, 

■*■ - ox 

Marsden and Robards, '69). In the submucosal glands, the mucous 

. • cn 

. . droplets show little of the range in density found in human labial 00 y 
salivary glands (Tandler et al., '69) or of the staining variations ^ 

■ * . • ■ - ». - ' :V- ■* — - 1 —~ i'y.'S; i -.VS''.- * yr*v: 


• -. y * 




in submucosal glands in the human tracheo-bronchial tree (Lamb and 
Reid, *69). Occasional clusters of these droplets, however, may 




■ '• -• 1 • V' ^ ■• .’ . • - , "W. ^ : 


‘ - : -v v v/y ; V-’ V’ ' : v v r! ^ r " '}■■ 

'' 4 >- contain a dense spherule, an indication 

1 r;fc' J fvr,vt).'-. -?Y V--'~ 



.•^ differences in their composition. The submucosal mucous droplets 
■ ‘j-'. show a strong tendency to fuse, producing relatively 



•In addition to mucous droplets, the mucous cells consistently 


; y • sublingual gland (Kim, Nasjleti and Han, *72) 


contain at least a few, and sometimes many, filamentous bodies. 


- \v.-_ 




These are identical in morphology to certain cytoplasmic structures 

-v • •• .a f .- w . > ■■ . .• *■•. . .v- ;,«/■: 

found m mucous cells of human sublingual and submandibular glands . 


' : <>• • 


7 :V*^’ 


(Tandler, unpublished observations) and of human palatine salivary 




glands (Shimono et al., ’73). They also resemble the duplex inclu¬ 
sions described in human labial salivary glands (Tandler et al.,' -V- 


‘ >ii* v 

*y' 

■.. ■■ 


r.: ifr 


'69) and the Biondi-like inclusions found in - the human iris (Ring- 
void, *74), although the lipid component usually is less prominent 
■V^/ in the submucosal gland filamentous bodies. Similar structures are 
■?: present in mucous cells of the human endocervix, where it has been 
^ claimed (without any direct evidence) that they arise by trans- 
formation of ordinary mucous droplets by an irreversible process 
; (Philipp, ’72). From our observations, it seems obvious that’the 
filamentous bodies represent a second type of secretion produced 
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by the mucous cells of the submucosal glands of the maxillary sinus. £* 

cn 

The Golgi complex in these cells appears to simultaneously produce ® 

• CO 

two distinct secretory products from its two faces; on one side, 

* • :V . 

mucous droplets; on the other, filamentous bodies. The production 
of two discrete secretory products from the same Golgi complex is 
; not without precedent; a similar finding has been documented in 
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■ .X .'-.v x ^■■:■ T.c-v'-r;;:?*' .; . -vM? 

•'•.».•*•* * : ' v -t ; . .•*• .'•••?>' • . 1 ' v ,' ‘ ■■■■*..'... . ; •. ■’" -\- •*- >**■■■ ’*v .< -.<vw. w 1 •; • > b •; ' ' : *c- \ *- V*' .»;* * ‘ ‘ v L. •■'• . • - V*-*; »jWn 

tv'-; ! V'i • . ■•'• ' / • ‘ iv !, .. v. . / • t :.v'■(■■"-. ■•; ..v . =•• v'- ■; » s~. •• ■■ A •J.-srvlV^ 

'-'.. ' : vT-'^';vr;7 n •■vV.tty, ■;y : ■: t; t'- 

t'-t •'-> 1 iu V- . ?.?‘;;Vv;■ ^v'V” -v..'V •• * 7 ...V*v* " v-;'' j« •*.-•'•' >- .. .*• 1 i*'"‘‘V '•?•&'■,•■'■&* ••«.'.•• *<.* 

- ^■'vvV-■ 7 VWUfVi: 3'S 

' polymorphonuclear leukocytes. Where both specific and' azurophil *1 

-*# : ■'■/">,y... '■ 

ari fS;.. ln association with the Golgi c'or.plex, tljhough’in' ; 

• X-;X ir?*® r case » J 11 ® ,^ w °- ; . Se cretory products are produced at different 

• v 'Z?M& >>. 7 * c- 1! £ j■: v i^•:' •;•/.• 'V v•'. J- 

'®lil Sta ^, J^- Lo P rnent i^ of J*e cells _ (B a in ton" and Far quhar 6 6 V 


•, : y is extruded. '- The oste^bie^Jtnc^ 

'material in -the ^lKd'lxxrnen^ma^be^^^^SIS^^^o^^ 

: ° f fuslon between filamentous bodies and mucous' droplets^^ 

:'^?f ein the fllam ents appear to depolymerize. tAs a consequence,^ 
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"• *•*•'.<'• :••''. ~ ; '■'. \ V: -j ' •« ? • EXPLANATION "of_ FIGURES .' ' • ' 

^ ( Of the submucosal layer from-the 

\ mucous .(Ml decretory cells in several ac^ni. The dark^^^E 

■ ; ^v CellC at .^ e ; acir * ar periphery are myoepithelial cells (arrows) 

•;■ ' Toluidine blue. X 675 . ^ fv"''' v . ;;.V. ; ' ■ '•%; •/ • 


. ♦ ' ,V- ;f" 


,.,. 2 Several acini composed entirely of either serous (S) or of ^7^5^ 


■ ; t r ?il‘iSS^° US ,^C:5 &0re '?^ celio are indicated in this section 

addition, three acini (arrows) converge toward a common ductT ‘ .s 
iv*X;>;*? PerriQdic acid-Schif f and hematoxylin. X 675 •-•&••'-■• \ : J?"' V 

•. V • »'«*- '• t- *•- J*•■**>** y »• ~5s\* -' • a ■ • <:. • ^-" • . ** * • :■* 4 i.r # V : v»;' ’ i* ^>^.>'•4' *;-•:• V'4 ^ 


iivf! lii ' ioaic acia-bcnit t and hematoxylin. X 675. ;i 

7'-;'^r -v,./ ' ..h; : .. •; ; . 

... A . n el ® c 5^ m -^ ograp ^ iu 

'■i®'S:y, 7o K secretor y granules in several adjoined cells . Notethe ' 

V- .' re ^ atlve ly uniform ultrastructure of secretory granules'm4in^^^ 
' •> anv indiviHn^l apinar no! 1 ^ ^ - •» • ^ ‘ ' -1 


x •- •: - - 

y ^S; v V. x 8 ' 000 - 


.itiicitiveiy xinirorm ultras true ture of secretory granules withiri^^^i^ 
any individual acinar cell. Acinar lumina (L) are also'shown. 
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EXPLANATION OF FIGURES 
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*§fe4fa- Ji :^^“5’ :09raP ^," 11 “ StratS tte yarious : ap P ear^c es -3W^ 
laaiflIS?"-:: ' ^.^creto^granules (Gy. in'diffiVintlero^^^^ 

cells ‘ . Som e gr aniiles (fig. 4 ) contain a homogeneous^/ |Sgf| 
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: electron 7 opaque substance. The other granules show 

•■•■> :v>-v>r : -/•• --v. .• • •; [r- : -<:v ..i- 7 *: ■;• v^. j^v> v v-i'y ...^ *y.< y^i,, • ; .- . ... *••£ 

two substances of distinctly different structure and ' V ^fItS 

- • ••> v-j ’...: • r ■-•;■. v .;••■;.■ -’...A; v.,:,--.y:‘ •S'*.. .'•. :•••;•'. ■', , • a - * y- ^u~f K ~ , • r [■: 

r ) 0paClty *W- ig ‘ 4 ' X 18 ' 4 0°; Fig. 5, X 22,500; ■ 

• • __> • - y*>» /• ***** - ! - - •■ ' •> *io f <*L*k'xn i v -'ir± / -h ' ■ -V^ 

Fig. 6, X 17,000; Fig. 7, X 48,000. • :/./;-' ;£. 

■ ■■':' , >. : • ^■ V 

A S - rOUS granule } G \ in the apical cytoplasm is closely ' r ^ 
apposed to the plasmalemma (arrow) , •suggesting initi-^V .. J-' 
ation of membrane fusion preceding the'extrusion of ^ 
secretory material into the acinar iumen (L) . 

■U 0 - 000 -;M^ 
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PLATE 4 


EXPLANATION OF FIGURES 


^12 In this mucous cell, two types of secretory products are .V . 

' ■' '■ '“- V; ■ -' 7 . •*. >’ £*:-vrv^'•.:vv\v’'tf££t^y’v-’ : -■•'*'■^-Vy^--’y*£ 

demonstrated. Typical mucous droplets (G) contain electron-\ 

/•'?$£% ; opaque fibrils arranged in a network-like pattern. The other 
^^f=^.i..type of granule (arrows) contains parallel filaments. Small 
droplets, presumably lipid in character, are sometimes rii r — : 

present in the filamentous bodies. X 18,000. 'K ■ ■ A. .■ :";,x;• 

.'yX'.', ■ AvMu-i ; •'■/ 

13 Filaments are demonstrated in perpendicular (P) and oblique 
; * (O) sections in the same secretory droplet. Possible initial 

i-A**••;'"/•'; fusion of this granule with an ordinary mucous droplet is 
* * ' indicated by the arrow. X 80,000. ^ ' 


x- ; .14 Several filamentous bodies are present in this mucous cell. 

U': : ■ ■ ■ ■■ • . ■ . -■ 

; v A •' ■ A large droplet (D) is bounded by the same membrane (arrow) ’ 


iVAV'- 


.„'„that delimits one of the filamentous bodies. This presence 
with in these bodies of lipid droplets of varying sizes is a 
• . r. v,. - common occurrence in the submucosal gland mucous cells. 

X 32,000. .- - ■ ■ ; 
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EXPLANATION OF FIGURES 
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; During the coalescence of a typical mucous droplet (G) with "a 
filamentous granule (F) , the interface (arrow) between their 
r respective contents is clear. Subsequently the filaments 'yy 

disintegrate. "''This breakdown of filaments must precede the - 

extrusion of secretory material, since in no instance was a _ ■ 
filamentous granule observed exiting from the cell into the 
acinar lumen.’ X 64,000.'. ;?v.y v 

Transfer of secretory material from the Golgi apparatus to : 


the secretory granules occurs m two directions. On one side 

of the apparatus the cisternae contain a material similar in 

"•'-v • ■- - ••vs 

ultrastructure (arrows) to that found in ordinary mucous 

droplets. Cisternae along the opposite face of the apparatus, ^y^i- 

.■ • "*■' ■' .■ • V'V.'. : ' ■."v - • -1-- .■ ;,£• 

contain material (arrowheads) similar in appearance to the . 
filaments. X 64,000. '/y: ' ' ’ ■.' - . \ . ,i -■y.-y : ;y 


This intercellular nerve terminal is characterized by a : . ^ 
mixed population of vesicles, with some large dense-cored ^ 

vesicles and, smaller electron-translucent vesicles. In - . ^ 

;ca 

addition, the 'terminals may contain neurotubules, bundles of GO 

9? 

microfilaments, and mitochondria. . The membrane of this 


terminal is indicated by an arrow;'the plasmalemma of the 
adjacent acinar secretory cell is identified by an arrowhead. 


X 55,000. 
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A portion of a myoepithelial cell showing the following organ 
elles: N, nucleus; M, mitochondria; R, ribosomes; T, bundles 

:%• • .d;M .• •v. v •' '> >■<.;,/ v»,< ,r.i» .• >:Y* • •; r 1 . • 

" ■' . -r 1 --h i#<' '?■ •, /-.v' V f ; \->:-• v w?-j 

of myofilaments. Both surfaces of myoepithelial cell, one 
facing the basal lamina, the other juxtaposed to a secretory 
cell (C) , show considerable pinocytosis. X 19,000. • ^'4^,%' 
















